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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 26-33 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 
Patent No. 6,204,103 B1 (Bai et al.). 

Bai et al. discloses a process to make a CMOS device comprising one step of 
siliciding a first source and drain region of a first transistor (item 1506, 1507 and col. 6, 
lines 40-44) on a substrate (item 1501) , and one step of siliciding a second source and 
drain region of a second transistor (item 1540, 1536 and col. 6, lines 40-47) on a 
substrate, forming a dielectric layer that is thinner than the gate electrodes of the 
transistrors (item 150) partially on the first and second source and drain regions, and 
siliciding the gate electrodes of the first and second transistors (Fig. 17-18), wherein the 
first gate electrode is fully silicided with TiSi2 (item 1602) and the second gate electrode 
is fully silicided with MoSi2 (Fig. 19). Furthermore, Bai et al. disclose partial silicidation 
of the gate electrodes during the silicidation of the respective source and drain regions 
(Fig. 15, items 1505 and 1532). The silicidation steps are performed by depositing a 
metal layer and then annealing, (col. 5, lines 38-50). A silicon oxide layer is formed 
over the previously formed dielectric layer, (item 1 51 6). Also, the first transistor's 
source and drain regions are silicided with a metal different from the metal used to 
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silicide the source and drain regions of the second transistor, (col. 5, lines 63-67 and 
col. 6, lines 1-5, wherein it is stated that the doped regions have work functions similar 
to those of their respective gates.) 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-12 and 34-41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 6,204,103 B1 (Bai et al.) in view of U.S. Patent No. 
6,074,915 (Chen et al.). 

Bai et al. discloses a process to make a CMOS device comprising one step of 
siliciding a first source and drain region of a first transistor (item 1506, 1507 and col. 6, 
lines 40-44) on a substrate (item 1501), the first transistor comprising a gate electrode, 
with spacers formed alongside the gate electrode (items 1502 and 150), forming a 
dielectric layer (item 1516) on the first and second source and drain regions, the gate 
electrode and the spacers. The dielectric layer is then partially removed to uncover the 
top of the gate electrode, the gate electrode of the first transistor is then salicided (Fig. 
17-18), wherein the first gate electrode is fully silicided with TiSi2 (item 1602). 
Furthermore, Bai et al. disclose partial silicidation of the gate electrode during the 
silicidation of the respective source and drain regions (Fig. 15, items 1505 and 1532). 
The silicidation steps are performed by depositing a metal layer and then annealing. 
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(col. 5, lines 38-50). Also, the first transistor's source and drain regions are silicided 
with a metal different from the metal used to silicide the source and drain regions of the 
second transistor, (col. 5, lines 63-67 and col. 6, lines 1-5, wherein it is stated that the 
doped regions have work functions similar to those of their respective gates.) Finally 
Bai et al. disclose forming an additional silicon dioxide dielectric layer over the dielectric 
layer formed over the transistor. (See Fig. 19, col. 7, lines 5-10). 
Bai et al. does not teach that the first dielectric material formed over the source and 
drain regions, the gate electrode and the spacers is a nitrogen containing dielectric that 
may comprise a SiN or a SiON. Bai et al. also does not teach that the metal layers used 
to form the silicides may comprise a plurality of layers. 

Chen et al. teach the formation of dielectric layer over source and drain regions, 
the gate electrode and the spacers using silicon nitride or silicon oxynitride in place of 
silicon oxide, (col. 9, lines 55-60). 

It would have been obvious to form the dielectric of a nitrogen containing layer 
such as silicon nitride or silicon oxynitride, since Chen et al. teaches that these are well 
known materials used in the art to form interlevel dielectric and that these materials are 
interchangeable with silicon oxide which is what Bai et al. discloses as using. 
Furthermore, it has been held to be within the general skill of a worker in the art to 
select a known material on the basis of its suitability for the intended use as a matter of 
obvious design choice. In re Leshin, 125 USPQ 416. 

While Bai et al. only discloses a single layer of metal for the formation of the 
silicide it would have been obvious to one with ordinary skill in the art to deposit a 
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plurality of layers as opposed to a single thick layer of metal to form the silicide, since it 
has been held that constructing a formerly integral structure in various elements 
involves only routine skill in the art. Nerwin v. Erlichman, 168 USPQ 177, 179. 
5. Claims 13-23 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent No. 6,204,103 B1 (Bai et al.). 

As stated in paragraph 2, all the limitations of these claims have been met except 
for teaching that the silicidation steps to fully silicide the gate electrodes are performed 
separately and that the metal layers used during this silicidation processes may 
comprise multiple metal layers. 

Even though Bai et al. discloses the silicidation step of the two gates to be 
simultaneous, it would have been obvious to one with ordinary skill in the specific art to 
split this step into two separate steps, since in general, the transposition of process 
steps or the splitting of one step into two, where the processes are substantially 
identical or equivalent in terms of function, manner and result, has been held to not 
patentably distinguish the process. Ex parte Rubin, 128 USPQ 159. 

Also, while Bai et al. only discloses a single layer of metal for the formation of the 
silicide it would have been obvious to one with ordinary skill in the art to deposit a 
plurality of layers as opposed to a single thick layer of metal to form the silicide, since it 
has been held that constructing a formerly integral structure in various elements 
involves only routine skill in the art. Nerwin v. Erlichman, 168 USPQ 177, 179. 
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6. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No. 6,204,103 B1 (Bai et al.) in view of U.S. Patent No. 6,150,243 (Wieczorek et 
al.). 

As stated in paragraph 5, all the limitiations of these claims have been met 
except for teaching that the dielectric layer may comprise a silicon nitride or a silicon 
oxynitride. 

Wieczorek et al. teach the formation of sidewall spacers over source and drain 
regions using silicon nitride or silicon oxynitride. (col. 6, lines 5-15). 

It would have been obvious to form the sidewall spacers of silicon nitride or 
silicon oxynitride, since Wieczorek et al. teaches that these are well known materials 
used in the art to form sidewall spacers and since it has been held to be within the 
general skill of a worker in the art to select a known material on the basis of its suitability 
for the intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Response to Arguments 

7. Applicant's arguments with respect to claims 1-41 have been considered but are 
moot in view of the new ground(s) of rejection. In the last response applicant amended 
each of the independent claims by adding a different limitation to each claim in an 
attempt to overcome the prior art. While the amendment resulted in overcoming the 
rejection as presented in the previous office action, upon reconsideration of the prior art 
and the addition of the new reference US Patent No. 6,074,915, the examiner has 
realized the even with the amendments the claims are either anticipated or rendered 
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obvious by the prior art. Because all the claims can be easily referred to by addressing 
each of the three amendments, the following arguments will be organized in three 
sections each one addressing a different amendment made to the claims. Furthermore, 
since applicant's arguments mainly address the independent claims, the following 
remarks will do the same, with the understanding that the dependent claims fall in the 
same groups as the independent claims upon which they depend. 

With respect to the amendment that ads the language of "forming a nitrogen 
containing .... The source region and the drain region" that was added to claim 1 and 
that is found in newly added independent claim 34, this language overcomes the 102 
rejection over Bai but still does not render the claims patentable. This language 
narrows the scope of the claims in that it specifies that the dielectric layer that is a 
nitrogen containing layer is not the sidewall spacers, and instead it is the interlevel 
dielectric. The reference to Bai only discloses forming a silicon oxide as the interlevel 
dielectric layer thus the reference to Bai no longer anticipates claim 1 . Yet, combined 
with the newly added reference US Patent No. 6,074,915, Bai renders this limitation 
obvious. The '915 patent teaches that interlevel dielectric layers may be formed of 
silicon oxide or nitrogen containing layers such as silicon nitrides or silicon oxynitrides. 
Because of this teaching one with ordinary skill in the specific art would be motivated to 
substitute the material and still have an expectation of success. Thus, while the 
amendment has overcome the 102 rejection, it still does not render the claims 
patentable because the limitation added is an obvious one. 
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With respect to the limitation added to claim 13, i.e. the language that recites 
"siliciding the second gate electrode ... of siliciding the first gate electrode" this limitation 
also results in overcoming the 102 rejection with respect to claim 13, but still does not 
render the claim patentable. This limitation as the previously discussed one is also 
rendered obvious by the prior art. There is established case law that has held that 
splitting one step into two is obvious when the function, manner and result are the 
same. The present instance is such a case. The prior art, namely Bai teaches the 
silicidation to be a simultaneous annealing step. The splitting of this step into two would 
not change the function, manner and result of the process. If one were to deposit the Ti 
layer over one gate and then anneal, and then deposit the Mo layer over the second 
gate and then anneal, the result would be the same. This is because the function of 
these metal layers that salicide the gate electrodes is the same whether the process if 
performed simultaneously or in two separate steps. Thus, this limitation again is 
rendered obvious by the prior art and thus does not render the claim allowable. 

Thirdly, with respect to the limitation added to claim 26, i.e. the language that 
recites "a dielectric layer having a thickness ... the first and second transistors" this 
limitation does not overcome the previously presented rejection. As the rejection in the 
previous action took into consideration that the claims as broadly worded could 
reasonably be interpreted to refer to the sidewall spacers when reciting the limitation of 
"dielectric layer", the same interpretation would allow for Bai to anticipate the amended 
claim 26. Considering the sidewall spacers in the Bai reference to be the dielectric layer 
recited in claim 26, the spacers do have a thickness that is less than the gate electrode. 
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Thus, the prior art still anticipates claim 26 including the newly added limitation. The 
examiner would like to further point out that the same interpretation with respect to the 
dielectric layer being the sidewall spacers in the Bai reference used to anticipate claim 
26, is still been applied to also claim 13. Thus, the 103 rejection of claim 24 is also the 
same rejection as was presented in the previous office action. This is different from the 
interpretation given to Bai used in the rejection of claim 1 and 34 as explained above. 
For the above reasons, the claims of the pending application stand rejected. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Renzo N. Rocchegiani whose telephone number is 
(571)272-1904. The examiner can normally be reached on Mon.-Fri. 8:00 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on (571)272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Renzo N. Rocchegiani 

Examiner 

Art Unit 2825 
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